Abstract. We show how employee stock options can be valued under the new reporting standards IFRS 2 and FASB 123 (revised) for sharebased payments. Both standards require companies to expense employee stock options at fair value. We propose a new valuation model, referred to as Enhanced American model, that complies with the new standards and produces fair values often lower than those generated by traditional models such as the Black-Scholes model or the adjusted Black-Scholes model. We also provide a sensitivity analysis of model input parameters and analyze the impact of the parameters on the fair value of the option. The valuation of employee stock options requires an accurate estimation of the exercise behavior. We show how the exercise behavior can be modeled in a binomial tree and demonstrate the relevance of the input parameters in the calibration of the model to an estimated expected life of the option.
Introduction
In many firms, employee stock option plans are an important part of employee remuneration. In the last decade, there has been a debate by accounting standard-setters, firms, academics, and politicians about whether employee stock options should be expensed. Recently, the International Accounting Standards Board (IASB) and the Financial Accounting Standards Board (FASB) have issued their share-based payment standards IFRS 2 and FASB No. 123 (revised), respectively. Both standards require employee stock options to be recognized as an expense. This expense is measured at the fair value of the employee stock option, determined at the date of grant. Now that the recognition issue has been determined, the focus has shifted to the application of these standards, specifically to how the fair value of employee stock options should be computed. Given the fact that there is currently no generally accepted model, the Standard Boards decided not to put forth a valuation model. The guidance provided by the standards focuses on limiting the measurement possibilities and states that the accounting objective is to estimate the fair value of the employee stock options. Employee stock options have a number of characteristics that prevent their valuation by standard option-pricing models (such as vesting or blocking periods, non-transferability, exit rates, etc.). By neglecting these restrictive features of employee stock options, standard models such as the BlackScholes model or the standard binomial model overestimate the value of the options. One of the first papers on valuing employee stock options is SMITH and ZIMMERMAN (1976) , which uses the Black-Scholes-Merton model. JENNERGREN and NASLUND (1993) modify the Black-Scholes model for forfeitures and early exercise, because employees leave the firm. HUDDART (1994) , KULATILAKA and MARCUS (1994), and RUBINSTEIN (1995) that determine the employee stock option exercise scheme that maximizes the expected utility of the employees. CUNY and JORION (1995) model the possibility that the employee might leave the firm prior to maturity and, consequently, have to exercise or forfeit the options. LAMBERT et al. (1991) show that employee stock options can be worth substantially less to risk-averse and nondiversified employees. CARPENTER (1998), HULL and WHITE (2004) , and AMMANN and SEIZ (2004) develop binomial models that extend the ordinary American option-pricing model by introducing exogenous early exercise and forfeiture. The model of CARPENTER (1998) assumes an exogenous stopping rate. The HULL and WHITE (2004) binomial model assumes an exogenous employee exit rate, which is analogous to the stopping rate of CARPENTER (1998), and an exogenous early exercise multiple (of the strike price) at which voluntary exercise occurs. A similar model of AMMANN and SEIZ (2004) adjusts the options strike price to account for early exercise. The models demonstrate that simple contingentclaims models can describe the exercise scheme just as well as complex utility-maximizing models. AMMANN and SEIZ (2004) present a detailed model comparison and investigate a utility-maximizing model as proposed by KULATILAKA and MARCUS (1994) , HUDDART (1994) , and RUBINSTEIN (1995), a recent model by HULL and WHITE (2002 , 2003 , 2004 , and the model proposed by the Financial Accounting Standards Board (1995), referred to as the adjusted BlackScholes model (or the FASB 123 model). They show that, with the exception of the adjusted Black-Scholes model and the standard BlackScholes and American models, these models produce virtually identical option prices if they are calibrated to the same expected life. In other words, even though the models tested derive their exercise policies using completely different approaches, the pricing effect of the different exercise schemes is negligible as long as the expected life of the option is the same. Therefore, the drawback of the dependence on unobservable and hard-to-estimate parameters, such as the risk aversion coefficient in the utility-maximizing model, can be overcome by using the expected life, which is much easier to estimate, to calibrate the model. In this paper, we present a new valuation model for employee stock options that is in compliance with the requirements of both standards IFRS 2 and FASB No.123 (R). Furthermore, we provide a sensitivity analysis of two categories of model input parameters: First, the plan parameters that can be specified by the issuing firm in the employee stock option plan before the grant date (such as maturity, vesting or blocking period, strike price and grant date). Second, the estimated parameters that must be determined at the date of grant (such as expected volatility, expected dividend yield, risk-free rate, expected post-vesting exit rate and the expected life of the option). We analyze the influence of these parameters on the fair value. Moreover, we discuss how the exercise scheme can be estimated for a given set of input parameters. The analysis shows that the expected life of the employee stock option or the exercise scheme has to be determined by considering the model input parameters. 
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